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must be cleaned and, in many cases, the fire must be rebuilt, all of which involves much irksome labor and materially increases the cost of attendance. If continuous operation should be desired, a spare unit must be installed for service during this shutdown period. The down-draft producer is restricted to the use of high-grade coal containing a low percentage of ash and sulphur; experience has shown that, when using coal which contains a high percentage of volatile matter, successful commercial operation becomes most difficult.
In this class of producer the fuel bed is not only required to gasify the coal, but it must also act as a gas-filter or soot-separator, and these duties, even when performed separately, present some difficulties; when these duties are combined in one operation, the fuel bed is unduly burdened, thus multiplying the difficulties with the result that neither duty is perfectly discharged.
The double-zone producer in its design is essentially a combination of the up-draft and down-draft types, separate air blasts being blown through the machine in both directions, and this double process is subject to many of the difficulties inherent in the down-draft machine. Furthermore, it is very difficult to maintain the distinct combustion -zones in the positions intended, this difficulty being materially increased when running hot. "Bridging" of the upper fuel bed also occasions serious interference with the regular downward feeding of the coal; when this obstruction is removed, the fuel descends with a rush, thus making it possible to empty the upper-zone chamber of fuel. A condition such as this disarranges the entire gas-making process, and there is also imminent danger of passing an explosive mixture through the gas mains.
A producer of this type is in no condition to split up the tar, after the machine has been idle for some time, and unless the fuel-bed temperatures are made to respond promptly to variations in the load, the gas as delivered is very apt to become heavily charged with tarry vapors. The complete gasification of all the hydrocarbons, contained in the common grades of American bituminous coals, present many other practical difficulties with this class of producer. Claims have been made that these tar-fixing types of producers leave the gas entirely free from the troublesome tar and soot impurities, but these claims are not always realized in practice, and cleaning apparatus, such as is usually supplied with up-draft machines, must then be provided.